Introduction
BioFLOCs (Avnimelech, 2012) can assimilate pollutants from the water column (Valdes et al, 2013) and provide farmed shrimp with protein during the grow-out period. However, not all Vibrio species present in FLOC are beneficial to shrimp (Juis-Villasenor et al, 2013) , and use of FLOC may introduce pathogenic Vibrio species into CW. The question is whether a FLOC medium will be enhanced by introduction of probiotics (Sapcharaen et al., 2013) . Cultivation of penaeid shrimp under FLOC conditions started in the early 1970s as a new system to intensify culture (AQUACOP, 1984) and produced healthy animals (Far et al., 2013) . FLOC was defined as a medium rich in organic matter, made of particulate biomass and colonized by bacteria. From a nutritional point of view it helps shrimp to gain weight (more than 2 g per week) owing to an abundance of native protein sources from protozoa, filamentous bacteria, nematodes, ciliates, flagellates, and rotifers (Decamp et al., 2002; Ray et al., 2010) . Bacteria in FLOC fluctuate and can have some antibiotic activity and similar genetic composition to that observed in wild life communities (Bianchi, 1979) . Bacterial ecology in these systems achieves nutrient equilibrium because nitrogen is recycled and transformed by nitrifying bacteria (Burford, 2004) . Natural production of some substances (Dinh et al., 2010; Iyapparaj et al., 2013) by bacteria in FLOC (Halet et al., 2007) has been reported to inhibit growth of co-habiting pathogenic species such as V. harveyi (Defoirdt et al., 2007) . Furthermore, FLOC can improve shrimp gonadal maturity, as shown with females (Emerenciano et al., 2013) .
Probiotics can control diseases in ponds (Moriarty, 1999) . Also different quality waters affect the bacterial composition of shrimp gut: Moss et al. (2000) found higher diversity of Gramm negative aerobic bacteria in eutrophic media compared
to an oligotrophic one; Izquierdo et al. (2006) observed better survival and growth of shrimp cultivated green than those form clear water. Pediococcus sp. has been coated on pelleted feed for juveniles L. stylirostris (Castex et al., 2008) . These efforts brought in a better control of pathogenic bacterial communities without changing the main physicochemical characteristics of seawater.
The purpose of the present study was to investigate the advantages of using Bio»FLOC» Technology (BFT) over the more traditional CW technique for growing L. vannamei, and to evaluate the effects of a probiotic feed supplement on the Vibrio community.
Materials and methods
Juvenile shrimp L. vannamei were originally caught from ponds at UMDI Sisal (UNAM) where they were kept in FLOC (Emerenciano et al., 2013) 
Discussion
The growth results confirmed previous reports related to significant improvement in growth and health of shrimp cultured in FLOC (Emerenciano, 2013) . In this study the addition of a probiotic to the diet, whether in CW or in FLOC, had a beneficial effect on survival. Shrimp grown in CW were significantly smaller (p>0.05), and survival rates lower (p<0.05) than those grown in a FLOC. Actually, probiotics are extensively used in aquaculture (Vine et al., 2006) , and they enhance the growth and survival of shrimp (Supamattaya et al., 2005) ; this was confirmed in the present study for survival in each rearing medium, and for weight gain in FLOC. Previous observations suggest that the resulting pH decrease due to transformation of sugars into lactic acid by the Lactobacillus spp.
can, at the same time, avoid the proliferation of pathogens (Ma et al., 2009) , as
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8 has been shown for pathogenic Vibrio species in shrimp aquaculture (Griffith, 1995) . However, the effect of probiotics on the composition of the Vibrionaceae community in rearing system and shrimp gut has not been established, nor their effects on the severity of the disease. The probiotic altered the species composition of the Vibrio community in a similar way in each rearing system. The relative severity of disease suggests a synergistic effect between the probiotic and FLOC that creates an advantage over CW to prevent a pathogenic outbreak. This could very well explain an increase in average growth and survival rates observed in FLOC tanks where probiotic was added, as well as the low number of severe lesions observed in the shrimp tissues. In addition, FLOC provides shrimp with nutrients (Crab, 2010) and increases their nutrition thanks to molasses (Schneider et al., 2006) . Survival rates also improved not only because of a better nutrition (Burford et al., 2004) , but also due to a stable bacterial community able to control pathogenic outbreak (Thompson et al., 1999) . Furthermore, it has been suggested that FLOC benefits the shrimp immune system (Hsieh et al., 2007) , since bacteria isolated from FLOC produced carotenoids, retinoids, poly-β-hydroxybutyrate (Defoirdt et al., 2007; Nhan et al., 2010) and exoenzymes (Bairagi et aal., 2002) .
In FLOC, although some shrimp developed severe tissue lesions, caused by bacterial infections, these were fewer than in CW. The exclusiveness of the novel group of vibrios found in FLOC was confirmed during this trial when five more sequences that belonged to isolates recovered from FLOC and to the shrimp obtained from this system claded within it. Among the identified species, V. harveyi has been known to cause pathogenic outbreaks (Lightner, 1996) that have highly increased mortalities in shrimp. These outbreaks disturb the equilibrium among the bacterial communities present in the rearing medium, making it easier to cause
9 massive infections that will create lesions in shrimp tissues and eventually lead to death. Another explanation for the changes in the Vibrionaceae community is the effect of quorum-sensing molecules. B. subtilis present in the probiotic is known to produce communication molecules to alternate between competence for DNA uptake and sporulation (Kumar and Singh, 2013) . These molecules could in turn interfere with the communication between vibrios and therefore prevent their proliferation.
This study revealed the presence of a unique group of vibrios exclusively found in FLOC, and shrimp showed better health status than those grown in CW. It suggests not only the strengthening of the shrimp immune system by the molecules described above, but also a structuring of the microbial community that may be keeping in equilibrium and prevent an outbreak from unidentified opportunistic pathogenic Vibrio.
Conclusion
This study showed a synergistic effect of probiotic and Bio»FLOC» for the juveniles of L. vannamei that prevented the progression of lesions in HP caused by pathogenic vibrios present in the water. Bio»FLOC» was initially developed to mitigate the water quality problem that can often related to mortality; it can limit contamination in natural water, thereby preventing a spread of pathogens. Under such conditions of zero water exchange, antibiosis can occur naturally; growth and survival would be similar with probiotic. The differences in vibrio species observed between CW and FLOC resided in the fact that some microorganisms in FLOC particles play a key role on bacterial communities. Histopathology showed that shrimp in FLOC had better immune status than in CW, where more lesions occurred with or without probiotic; therefore, although probiotic effected on survival
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10 by stabilizing to some extent the shrimp digestive flora, this was not enough to enhance growth rate. A dose-response should confirm an absence of effect. 
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